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A REVI EW OF ARCHAEOBOTANY AND
PALAEOETHNOBOTANY | N HAWAI |

Melinda S. Allen

Ar chaeobot any has been defined by Ford (1979:299) as the
study of plant residues derived from archaeol ogi cal contexts.
Pal aeoet hnobot any, as a field of inquiry, draws upon severa
types of archaeobotani cal anal yses. Wod, phytoliths, pollen,
and other plant remains such as seeds, |eaves, and tubers are
exanpl es of archaeobotanical materials. These remai ns can
provide infornation of relevance to pal aeoet hnobot any, but may
al so contribute to studies of pal aeoclimte, pal aeobotany,
etc. More than a listing of plants and their traditional uses,
pal aeoet hnobot any is the study of past nan-pl ant
rel ati onshi ps, enphasi zing the dynamics of those relationships
t hrough ti ne.

The purpose of this paper is to provide a genera
overvi ew of the role of archaeobotany in Hawaiian
pal aeoet hnobot any. A brief historical sketch of past
ar chaeobot ani cal endeavors is provided. Several recent
anal yses, sone unpublished, of pollen, wood, phytoliths, and
other plant materials recovered through flotation are
summari zed. Finally, the problens and potentials of these
di sparate but related lines of inquiry are discussed.

H STORI CAL OVERVI EW

Macropl ant remai ns were recovered fromthe first
Hawai i an sites to be excavated. Stokes in 1913 collected
guantities of plant nmaterials, principally in the form of
bundl e offerings, fromthe Kanphi o Shrine on Kaho' ol ane | sl and
(McAllister 1933). An inpressive assenbl age of plant-derived
artifacts including whole gourds, nets, tapa or bark cloth,
ti-leaf sandals, and numerous other items was collected from
Nual ol o Vall ey, Kaua'i Island by Soehren in 1964 (ns.). O her
early excavations such as those at the Kulio' uo'u Rockshelter,
Gahu Island (Enory and Sinoto 1961) and the Wi ahukin
Rockshelter, Hawai'i |sland produced plant materials, although
t hese remai n unanal yzed.

Formal identification of archaeobotanical macroremains
fromHawaiian sites was initiated by Douglas Yen, B. P. Bishop
Museum Et hnobot ani st since 1966. Yen provi ded nost of the
plant identifications for the archaeol ogi cal studies listed in
Table 1. Several of these assenbl ages were derived fromdry
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rockshelters, in particular the Kanphio Shrine, Kaho'ol ane
Island (McAllister 1933), Anaeho' omalu, S. Kohala (Barrera
1971), several Ka'ahumanu Hi ghway sites, S. Kohal a (Rosendah
1972b, 1973), and Kal ahui pua'a, S. Kohala (Kirch 1979), all on
Hawai i |sland. Assenbl ages from Kapana Hei au, upper Hal ana
Val | ey, Mol oka'i |sland (Rosendahl 1975), the Kaneohe Mound
Site, CGahu (Rosendahl 1976), and the Keae Rockshelter, Anahulu
Val l ey, Gahu (Kirch 1979) are notabl e because the sites which
they derive fromare located in areas of high rainfall where
pl ant preservation generally would not be expected.

The first concentrated effort to recover small plant
materi al s was made by Paul Rosendahl (then a student of Yen)
at upl and Lapakahi, N. Kohala, Hawaii. One-quarter and one-
eighth inch wire mesh screens were used in the field for
screening cultural deposits, while firehearth contents were
renoved in bulk and processed in the lab using 1/4, 1/8, and
1/16 inch screens (Rosendahl 1972a:383). Sinple water
flotation was attenpted but proved unsucessful because of the
fine powdery soils and the nunerous grass rootlets. Ampng the
nore remarkabl e Lapakahi finds were several conplete and
fragmentary carboni zed sweet potato tubers. These tubers were
dated to between A D. 1425 and 1725 and constituted the first
direct evidence of prehistoric Hawaiian sweet potato
cultivation (Rosendahl and Yen 1971).

RECENT STUDI ES

In 1977, an exceptional quantity of archaeobotanica
nmacrorenai ns were recovered by Patrick MCoy (1977) froma
rockshelter located at 3,800 mwi thin the Mauna Kea Adz Quarry
Conpl ex. The analysis of this assenblage by M Allen

enphasi zed the functional and behavioral inplications of the
taxa identified (A len 1981). Mt hodol ogically, particul ar
attention was paid to fine grained sedi ments and screens of
1/4, 1/8, 1/16, and 1/32 inch mesh were used for processing.
Anmong the fine sediments were seeds of Oxalis cornicul ata,
Daucus sp. and Adenostenma | avenia, all weedy species of which
the first two were once believed to have been post- European

i ntroductions to Hawai'i. The presence of these seeds in a
prehistoric context adds to a grow ng body of data which
docunents the inpact of the aboriginal Pol ynesians on the
Hawai i an envi ronment (Kirch 1982).

The total Mauna Kea Adz Quarry plant assenbl age
i ncluded 51 taxa, representative of vegetation
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conmunities extending fromthe coast up to the al pi ne zone of
the rockshelter site. The npbst abundant archaeobotanica
material recovered was taro (Col ocasid esculenta) corm
fragnments. These remains constitute the earliest evidence of
taro in Hawaii (Al len 1981:133) and possibly the Pacific (M
Spriggs, pers. comm). Although taro was found throughout the
rockshelter deposit, the earliest sanples cane froma
stratigraphic |ayer dated to A D. 1175 + 80 (uncorrected).

Anot her i nportant ethnobotanical study, conducted by
Funk (1979), dealt with fiber plants of the famly Urticaceae.
Five genera of this famly which were known to have been
traditionally used by the Hawaiians for tapa and cordage were
studi ed for anatonical characters of their fibers and
lacticifers which would allow differentiati on between taxa.
This research was an i nportant advancenent in the
identification of plant species used in Hawaiian artifactua
materials and significant in its use of defined botanica
structures as a basis for these identifications. Mre studies
of this kind should be conducted for other Hawaiian econonic
pl ants, especially those used in plaiting, cordage and tapa.

In the last two years contract-funded archaeol ogi ca
research has resulted in an increased interest in various
ki nds of pal aeoenvironnmental studies including nalacol ogy,
pal ynol ogy, phytolithol ogy, carbonized wood identification,
and anal ysis of macroscopic plant remains recovered through
flotation. The Wi nea- Kawai hae Road Corridor Project (O ark
and Kirch 1983) brought together several specialists in an
attenpt to docunent environnmental change and prehistoric hunman
impact in this 32 kmlong corridor fromnear sea level to
approxi mately 870 melevation. Unfortunately, pollen
phytoliths and nacroscopic plant remains were rather poorly
preserved in the corridor sites. The carboni zed wood anal yses
were nore productive, however, and evidenced several dryland
forest species, sonme of which are present today on the Wi nea
Plain only as isolated individuals. Nothocestrum Canthium
Not ot ri chi um Chenopodi um Euphorbi a, Al phitonia, Acacia and
several unidentified but distinct taxa which may include
extinct species were recovered (Mirakam 1983a).

Wbod and flotation sanples were al so anal yzed from upl and
Kaho' ol awe |sland hearth features (Miurakam 1983b; Allen
1983a). Murakam docunents inportant evidence for a forner
dryl and vegetation community on this now al nost denuded and
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Aleurites moluccana
nut XX XK X X X Xx X
kernal X
Bamboo X X X X X X
Caparium x?
Cocos nucifera
nut X X X X X X
husk X X
Cordyline - leaves X X X
Dioscorea alata X
Ipomoea batatas X
Lagenaria X X X X X X
Musa sp. X x?
Nicotiana tabacum x?
Pandanus
leaves X X X X X X X
fruit X X X X
Piper methysticum X X X
Prunus sp. x?
Saccharum sp. X X X X X
WILD SPECIES
Alyxia olivaeformis X
Alpinia sp. X?
1pini .
Calophyllum X
Cibotium X X
Cyperaceae X X
Cyperus laevigatus X
C. javanicus X
Dioscorea bulbifera X
Erythrina sp. X
Eugenia (or Ficus) X
Euphorbia sp. X
Ferns X X X
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desol ate island. Santalum Canthium Nototrichium

Not hocest rum Chenopodi um and Bidens (the latter two generally
not woody) were anong the taxa identified. Only Santal um and
Bi dens had been previously recorded for Kaho' ol awe. Additiona
wood charcoal anal yses are planned in conjunction with the
present Kaho' ol awe island sal vage work recently conpl eted by
Rosendahl and will include sanples fromboth the coastal and
upl and sites. The coastal sanples will be particularly

i mportant for understandi ng plant zonation on the island and
vegetation changes through tine as a result of human i npact.

Fl ot ati on sanpl es from Kaho' ol awe were heavily dom nated
by seeds of the native shrub/tree Chenopodi um (cf. oahuense)
(Al'len 1983a). This taxon is not found on the island today,
although it is generally a weedy plant and the famly is known
for its colonizing charcteristics. It is hypothesized that the
presence of enopodiumin both the Kaho' ol ane and flotation
sanmples fromother areas is a reflection of the role of the
plant as a prehistoric agricultural fallow element (Alen
1983a). Quantities of Chenopodi um seeds were al so recovered
fromseveral sites at Kuakini, Kona, Hawai'i (in press) and
t he Kuaki ni pollen sanples were nonopolized by Chenopodi um (T.
Bennett, in press).

Anal ysis of flotation sanples (Allen 1983b) froma
| eeward coastal rockshelter at Kal ahui pua'a, S. Kohal a, Hawaii
added considerably to previous archaeobotanical finds fromthe
same site (cf. Kirch 1979). Examination of fine-grained
sedi nents increased by two-fold the nunber of taxa
represented. Most notably, snmall fragments of taro cormwere
recovered, docunenting Kirch's earlier inference (1979)
regarding the interrel ati onshi ps of Kal ahui pua' a residents
wi th upl and agricultural popul ati ons. The presence of non
(Morinda cf. citrifolia), coconut and kou (Cordia cf.
subcordata) suggested purposeful environnental nodification by
t he Kal ahui pua' a occupants, as these taxa are generally
pl anted rather than naturally dispersed (Allen 1983b).

Three other recent archaeol ogi cal studies have included
ar chaeobot ani cal anal yses. Macroremai ns, wood and severa
| arge tapa fragnents fromsites at Kawel a, Ml okai have been
identified by Allen, Mirakam and Funk respectively (in
Wei sl er and Kirch 1982). Excavation of water saturated
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deposits at Kawai nui Marsh by All en-Weel er (1981) included
sanpling for pollen and macroremai ns, however, identification
and interpretation of both classes of materials was linited
(Al'l en-\Wheel er 1981; Ward 1981). A flotation sanple froma
non-cul tural burn | ayer which appeared during trenching at
Kaunakakai, Ml okai contained several hundred carbonized seeds
(Al'len 1982). Unfortunately time and noney for additiona
excavations and anal yses were not avail abl e.

PROBLEMS AND DI RECTI ONS

Pal aeoet hnobotany in Hawaii and the Pacific is unique
fromsimlarly focused studies in tenperate environnents.
Forenmost is the problem of preservation. Warm hum d
environnents favor bacterial decay, not organic preservation.
Car boni zati on can offset this decay in hard, dense |igneous
material s such as wood, nutshells, and certain seeds, but
excessive heat will destroy soft tissues. The econom c plants
whi ch domi nate Pacific island econonies are al nost entirely
fleshy in nature and without seeds, e.g. taro, sweet potato,
banana, and breadfruit. In some Ml anesian island econom es
nuts, such as Canarium and Barringtonia are inmportant dietary
el ements, but these disappear fromisland plant rosters as one
progresses eastward. In sum both environnental and cultura
factors work agai nst preservation of the nore econonically
i mportant plants in Polynesian archaeol ogical sites.

A second probl em revol ves around the yout hful ness of
pal aeoenvi ronnental studies in Hawai'i and the Pacific in
general . Conparative collections for pollen, wood, phytoliths
and seeds are poorly devel oped. Questions of what constitute
adequat e sanpl e sizes for these varied analyses in tropica
soi |l s have not been addressed. Pearsall (1983:494) and
Rosendahl (1972:383) both noted processing problens for
phytoliths and flotation sanples respectively when using
techni ques devel oped in tenperate environnents. Differentia
preservation between speci es has been suggested by studies to
date (Murakam 1983b:182; Bennett 1983) but not systematically
i nvestigated. Data from pollen and phytolith assenbl ages are
replete with interpretational difficulties, related at |east
in part to a poor understanding of |ocal taphonom c processes.
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Finally, the biol ogies of many of the taxa under
consi deration are not well-known. Production rates and
di spersal nechanisns for various fruits, seeds, and pollen are
i nadequately studied. Gowh patterns in woody speci es and
variation in cellular features due to environnental conditions
are known for only a few Hawaiian species (see Sastrapradja
and Lanmoureux 1969). Wody characters within a single
i ndi vidual are known to vary in relation to where the sanple
is taken (i.e. trunk vs. branch) but the range of this
variation and its inportance to wood identification has not
been studi ed for nost Hawaiian species.

In addition to the above factors, the habitat ranges for
many native taxa are poorly defined. The introduction of
exotic herbivores in the early 1800s w ped out vast areas of
native vegetati on before thorough floristic studies were
conduct ed. Joseph Rock, who provided one of the nore conplete
overvi ews of vegetation patterns of the Hawaiian Islands in
the early 1900s (1974:1-87), was working with a nuch altered
and highly fragnented native ecosystem Studies of relict
vegetation and historical documents, such as the research
conduct ed by MEl downey for the WA naea- Kawai hae road corridor
(1983), help to define the distribution of native taxa prior
to European contact. As nore pal aeoenvironmental studies are
conducted, patterns will energe, but these prelimnary
i nvestigations are conducted in sonewhat of a void.

CONCLUSI ONS

Pal ynol ogy, phytolithology and identification of nmacro-
pl ant remains shoul d becore increasingly productive avenues of
inquiry as the problens of recovery, identification and
interpretation are worked. The npbst exciting data to date has
cone from wood-charcoal studies by Miurakami . This type of
pl ant remain occurs in nost Hawaiian archaeol ogical sites and
in varied contexts, i.e. hearths, cooking ovens, and
agricultural burn layers. Distinctive features which allow
identification are generally preserved in carboni zed wood,
whereas in seeds carbonization may preserve the structure but
destroy inportant identifying characters including color,
surficial patterns, texture, and internal norphol ogy. Unlike
the case for pollen and phytolith samples, there is
consi derably | ess chance of wood sanpl es bei ng contani nated by
nodern el enents, and the natural and cultural processes which
are responsi bl e for charcoal deposition in archaeol ogi ca
sites are nore easily factored. Mirakam's work has greatly
i ncreased our know edge of prehistoric Hawaiian flora,
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particularly in dryland environnents, and the potenti al
productivity and advantages of this type study for Hawaiian
archaeol ogy are great.

Recent studi es and a consideration of problem relevant
to Hawai i an archaeobot any enphasi ze the val ue of an
i nterdi sciplinary approach to pal aeoet hnobot ani cal probl ens
and environmental reconstruction in particular. Archaeol ogists
who di utilize these varied specialized studies should strive
to co-ordinate sanpling localities and procedures, as well as
integrating the analytical results, in order to naximnm ze the
infornation retrieved. Involvenment of specialists during the
actual fieldwork is inportant. It is through the joining of
these nmultiple and varied strands of evidence that the nost
conpl et e under standi ng of thi dynam cs of prehistoric Hawaiian
man- pl ant rel ationships through tinme will energe.

REFERENCES Cl TED

Allen, M S., 1981. An analysis of the Mauna Kea Adze Quarry
ar chaeobot ani cal assenblage. M A Thesis, University of
Hawali i

~, 1982. Report on the archaeobotanical materials from
Kaunakakai, Ml okai. I N Archaeol ogi cal reconnai ssance
survey and test excavations of the wastewater treatnent
facility area, Kaunakakai, Mol okai, by K Shun. Ms. on
file, Anthropology Dept., B. P. Bishop Museum Honol ul u.

__, 1983a. Report on the pal aeoet hnobot ani cal remains
recovered from Kaho' ol awe |sland. I N Kaho' ol ane excavati ons
1981, by R J. Hommon. Ms. on file, U S. Navy, Pacific
Di vi sion, Facilities Engineering Commuand, Honol ul u.

_, 1983b. Analysis of plant remains from 1982 excavations at
site 342. I N Archaeol ogi cal data recovery at site 342,

Kal ahui pua'a, Hawaii, by R J. Homon, pp. 52-62. Ms. on
file, Science Managenent, Inc., Honolulu

Al'l en-Wheeler, S. J., 1981. Archaeol ogi cal excavations in
Kawai nui Marsh, Island of Gahu. Ms. on file, Anthropol ogy
Dept., B. P. Bishop Museum Honol ulu

Barrera, W Jr., 1971. Anaeho' onalu: A Hawaiian oasis. Pacific
Ant hr opol ogi cal Records 15. B. P. Bi shop Museum Honol ul u.

Bennett, T., 1983. Analysis of pollen and fern spores. IN
Archaeol ogi cal investigations of the Midl ane- Wi nea-

Kawai hae road corridor, Island of Hawaii, J. T. Cark and
P. V. Kirch, eds., pp. 498-513. Departnent of Anthropol ogy
Report 83-1, B. P. Bishop Museum Honol ul u.




Hawai i an Archaeol ogy, Vol. 1(1) 28

Cark, J. T. and P. V. Kirch, eds., 1983. Archaeol ogi ca
i nvestigations of the Midl ane- Wi mea- Kawai hae road
corridor, Island of Hawaii. Departnment of Anthropol ogy
Report 83-1, B. P. Bishop Museum Honol ul u.

Enmory, K. P. and Y. H Sinoto, 1961. Hawaii an archaeol ogy:
OGahu excavations. B. P. Bishop Museum Speci al Publication
49, Honol ul u.

Ford, R 1., 1979. Pal eoet hnobotany in American archaeol ogy.

I N Advances in archaeol ogi cal nmethod and theory, M
Schiffer, ed., pp. 285336. Academi c Press, New York

Funk, E., 1979. Anatonical variation of fibers in five genera
of Hawaiian Urticaceae and its significance to ethnobotany.
M A. Thesis, University of Hawaii .

Kirch, P. V., 1979a. Marine exploitation in prehistoric
Hawai i : archaeol ogi cal investigations at Kal ahui pua' a.
Hawai i |sland. Pacific Anthropol ogical Records 29. B. P
Bi shop Museum Honol ul u
, 1979b. Late prehistoric and early historic settlenent-
subsi stence systens in the Anahulu Valley, Gahu. Departnent
of Ant hropol ogy Report 79-2, B. P. Bishop Museum Honol ul u.

_, 1982. The inpact of the prehistoric Polynesians on the
Hawai i an ecosystem Pacific Science 36:1-13.

McAllister, J. G, 1933. Archaeol oay of Kahool awe. B. P
Bi shop Museum Bul l etin 115, Honol ul u

McCoy, P. C, 1977. The Mauna Kea Adze Quarry Project: a
summary of the 1975 field investigations. Journal of the
Pol ynesi an Soci ety 86: 223- 44,

McEl downey, H., 1983. A description of the major vegetation
patterns in the Wi nmea- Kawai hae region during the early
historic period. In Archaeol ogical investigations of the
Mudl ane- WAi nea- Kawai hae road corridor, Island of Hawaii, J.
T. dark and P. V. Kirch, eds., pp. 407-48. Departnent of
Ant hr opol ogy Report 83-1, B. P. Bishop Museum Honol ul u.

Mur akam , G M, 1983a. Analysis of charcoal from
archaeol ogi cal contexts. IN Archaeol ogi cal investigations
of the Midl ane- WAi nea- Kawai hae road corridor, Island of
Hawaii, J. T. CQark and P. V. Kirch, eds., pp. 514-24.
Depart ment of Anthropol ogy Report 83-1, B. P. Bishop
Museum Honol ul u.




Hawai i an Archaeol ogy, Vol. 1(1) 29

Murakam , G M, 1983b. Identification of charcoal from
Kaho' ol awe archaeol ogi cal sites. IN Kaho' ol awe excavati ons
1981, by R J. Hommon. Ms. on file, U S. Navy, Pacific
Di vision, Facilities Engineering Commuand, Honol ul u.

Pearsall, D. and M K. Trinble, 1983. Phytolith anal ysis of
soi|l sanples. IN Archaeol ogi cal investigations of the
Mudl ane- Wai nea- Kawai hae road corridor, Island of Hawaii, J.
T. dark and P. V. Kirch, eds., pp. 472-97. Department of
Ant hr opol ogy Report 83-1, B. P. Bishop Museum Honol ul u.

Rock, J. F. 1974. Indigenous trees of the Hawaiian |slands.
Charles E. Tuttle and Co., Rutland and Pacific Tropica
Bot ani cal Garden, Lawai, Kauai. (Reprint of the 1913

edi tion).
Rosendahl, P. H., 1972a. Aboriginal agriculture and
resi dence patterns in upland Lapakahi, |sland of Hawaii .

Ph.D. Dissertation, University of Hawaili
___, 1972b. Archaeol ogi cal sal vage of the Hapuna-Anaeho' onal u
section of the Kawai hae road, Island of Hawaii. Departnent
of Ant hropol ogy Report 72-1, B. P. Bishop Museum Honol ul u.
__, 1973. Archaeol ogi cal sal vage of the Keahole to
Anaeho' onmal u section of the Kail ua-Kawai hae road (Queen
Kaahumanu H ghway), Island of Hawaii. Departnent of
Ant hr opol ogy Report 73-3, B. P. Bishop Museum Honol ul u.
__, 1975. Test excavations at site A -30 (Kapana Heiau). IN
Prehi story and ecology in a wi ndward Hawaii an vall ey:
Hal awa Val |l ey, Mdlokai, P. V. Kirch and M Kelly, eds., pp
153-60. Pacific Anthropol ogi cal Records 24. B. P. Bishop
Museum Honol ul u.

, 1976. Sal vage excavations of the Kano' oalii Mund site
(50- QA- B-37). I N Archaeol ogi cal excavations in upl and
Kaneohe, P. H Rosendahl, ed., pp. 6-ii - 6-100. Departnent

of Ant hropol ogy Report 76-1, B. P. Bishop Museum Honol ul u.

Rosendahl, P. H and D. E. Yen, 1971. Fossil sweet potato
remai ns from Hawaii. Journal of the Pol ynesi an Soci ety
80: 379- 85.

Sastrapradja. D. S. and C. Lanoureux, 1969. Variations in wood
anat ormy of Hawaiian Metrosi deros (Myrtaceae). Annal es
Bogori ensis V:1-83.

Ward, J., 1981. Pal ynol ogical analysis of sanples from
trenches B and C, Kawai nui Marsh, Qahu. I N Archaeol ogica
excavations in Kawai nui Marsh, Island of Cahu. Ms. on file,
Ant hr opol ogy Dept., B. P. Bishop Museum Honol ul u.




Hawai i an Archaeol ogy, Vol. 1(1)

Weisler, M and P. V. Kirch, 1982. The archaeol ogi cal

resources of Kawel a, Ml okai :

and managenment. Ms. on file,
Bi shop Museum Honol ul u.

their

nat ur e,

significance

Ant hr opol ogy Dept., B. P.

30



